Abstract Although lipomas are common soft tissue tumors, few cases of lipoma or its variants have been reported in the oral cavity. We here described the clinical, histological, and immunohistochemical features of 24 cases of oral lipoma obtained from medical records at Nagasaki University Hospital between 1977 and 2010, and also retrospectively reviewed 603 cases of oral lipoma reported in the English literatures. The patients examined comprised 11 men and 13 women with a mean age of 59 years, ranging from 31 to 90 years. The main sites involved were the buccal mucosa (n = 9), followed by the tongue (n = 4), lip and retromolar area (n = 3), floor of the mouth (n = 2), and gingiva (n = 1). The mean tumor size was 2.0 cm, ranging from 0.2 to 5 cm. Histological analysis revealed 20 cases of lipoma, 2 cases of fibrolipoma, and one case each of intramuscular lipoma and spindle cell lipoma. Twenty-three cases were treated surgically while one case underwent biopsy and follow-up. Recurrence was not observed in any case. We reviewed the English literatures, and similar results were obtained. In immunohistochemical analysis, PCNA and ki-67 expression indices were higher in intramuscular lipoma cases than in its variants. Especially, it showed that a long time follow-up may be necessary in ki-67 positive cases.
Introduction
Lipoma is a benign tumor of fat. It represents by far the most common mesenchymal neoplasm, and most cases occur on the trunk and proximal portions of the extremities; however, lipomas of the oral and maxillofacial region are rare [1] . Their overall incidence in the oral cavity is thought to be less than 4.4 % of all benign oral mesenchymal neoplasms [2-4, 7, 13] , and was higher in previous study [5] . Oral lipomas may occur in various anatomical sites including the major salivary glands, buccal mucosa, lip, tongue, palate, and floor of the mouth. Of these, the buccal mucosa and buccal vestibule are the most common intraoral sites and account for approximately 50 % of all cases [4] . Histologically, lipomas can be classified as classic lipomas or its variants, such as fibrolipomas, spindle lipomas, intramuscular lipomas, angiolipomas, salivary gland lipomas, pleomorphic lipomas, myxoid lipomas, and atypical lipomas [4, 16] .
We here analyzed the clinicopathological features and proliferative activities of 24 cases of oral lipomas in our department, and compared the results with 603 cases reported in the literature in English [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] .
Materials and Methods
Medical records were reviewed at the Department of Oral and Maxillofacial Surgery, Nagasaki University Graduate School of Biomedical Sciences Nagasaki, Japan between 1977 and 2010. All cases diagnosed with benign oral mesenchymal tumors including lipomas of the oral cavity were retrieved according to the classification adopted by the World Health Organization (WHO). Information regarding the gender and age of the patients, the site, size, and duration before the lesions were treated, as well as the treatments performed and the length of the follow-up were carefully examined from the patient records. In addition, we reviewed the literature in English where possible using PubMed to search for studies. No tumor involving the skin, subcutaneous tissues, the bone, or parotid gland was included in the analysis.
The proliferative activities of all lipomas were assessed immunohistochemically using antibodies against the proliferating cell nuclear antigen and ki-67 antigen (Dako, A/S, Denmark), auto-crave antigen retrieval, and the Envision system (EnVision?, DAKO). PCNA and ki-67 slides were analyzed histochemically by calculating the average percentage of positive cells in ten high-power fields for each marker in all cases.
Results

Clinical Data
The clinicopathologic features of this study are summarized in Table 1 . Males accounted for 45.8 % and females 54.2 % of 24 patients during the 33-year period between 1977 and 2010. The mean age of the patients was 59 years, ranging from 31 to 90 years. The mean duration between the first awareness of symptoms and treatment was 1 year, ranging from 4 days to 37 years. This was unclear in 2 cases. Most patients were asymptomatic, noting only increased swelling. However, one patient with lipoma in the lip had prior trauma, one patient with lipoma in the tongue had swelling with pain, and one patient with lipoma in the tongue had dysmotility and dysarthria. The lipoma size ranged from 0.2 to 5 cm, with a mean of 2.0 cm. Most cases had overlying mucosa that was normal in color, while it was yellow in 5 cases and unknown in 1 case.
The most common site was the buccal mucosa (37.5 %), followed by the tongue (16.6 %), palate and lip (12.5 %), Table 2) . Twenty-three cases were treated surgically and 1 case underwent biopsy and follow-up. Follow-up information after surgery was only available for 8 cases (33.3 %). The mean follow-up period was 3 months, ranging from 1 day to 41 months, and no records of recurrence were found in any case.
Immunohistochemical Data
The mean percentage of immunohistochemical PCNA expression in all the cases studied was 14.4 % (ranging from \1 to 42.8 %) and for ki-67 was less than 1 % (ranging from \1 to 18.3 %). Immunohistochemical staining for both PCNA and ki-67 was detected in the nuclei of mature fat cells (Fig. 1) . The distribution of PCNA and ki-67 expression by different histological groups was shown in Table 3 . Although statistical analysis could not be performed due to the small number of cases, both PCNA and ki-67 labeling indices tended to be higher in intramuscular lipoma cases than in those of other lipomas.
Literature Review
Twelve literature searches between 1966 and 2011 identified 603 cases of oral lipomas. The study period ranged from 4 to 38 years and 45.4 % of all cases were reported in males, with a male to female ratio of 1:1.2. Some literatures were reported that the peak incidence of tumors was observed in the sixth decade of life. Tumor size ranged from 0.2 to 10 cm, and mean size ranged 0.8-2.6 cm. The most frequent site was the buccal mucosa (38.6 %), followed by the tongue (15.2 %), lip (11.8 %), floor of the mouth and buccal vestibule (10.3 %), palate and retromolar area (4.5 %), gingiva (2.0 %), and others (2.8 %). Histological patterns according to the subtypes classified in the present study [1] revealed that lipomas were the most common (49.6 %), followed by fibrolipomas (30.7 %), intramuscular lipomas (2.0 %), spindle cell lipomas (1.66 %), minor salivary gland lipomas and myxoid lipomas (1.5 %), angiolipomas (1.0 %), and unknown (12.1 %). These results were shown in Table 2 .
Discussion
Lipomas of the oral cavity are relatively rare adipose mesenchymal neoplasms. Their overall incidence accounted for less than 4.4 % of all tumors diagnosed as benign oral mesenchymal neoplasms, and was reportedly 7.5 % in one previous study [2-4, 7, 13] . As recently reported, the causes of lipoma include heredity, fatty degeneration, hormonal abnormalities, injuries, infection, infarction, muscle cell metaplasia, residual embryonic fat cells, and chronic irritation [6, 7, 10] . In our study, one patient had a history of a traumatic episode. None of the patients had systemic diseases, a family history of lipomas, or a specific predisposing event.
Our study revealed that Oral lipomas are slightly more common in female, and the male to female ratios is equal in classic lipomas and fibrolipomas. It has been reported that there is a male preponderance for classic lipomas (1.5:1), whereas there is a female preponderance for fibrolipomas (1:1.3) [13] . In 299 classic lipomas and 185 fibrolipomas (Table 2) , 114 classic lipomas and 64 fibrolipomas was possible to examine the male to female ratios in details [5-7, 11, 13] . There is a male preponderance for classic lipomas (1.19:1), whereas there is a female preponderance for fibrolipomas (1:1.6), and similar results were obtained.
Most cases of lipoma occur at 60 years of age or older, and are rare in children [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . In our study, the mean age of the patients was 59 years, with only one case being less than 40 years old. To the best of our knowledge, only 4 cases of oral lipoma in children were reported in English literatures [17] [18] [19] [20] .
The most common site of oral lipomas has been reported as the buccal mucosa, comprising 38.6 % of all cases, followed by the tongue, lip, floor of the mouth and buccal vestibule, palate and retromolar area, gingiva, and others [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Our study also revealed that the most common site was the buccal mucosa, followed by the tongue, lip, and oral floor, and obtained similar results. This site predilection may be related to the availability of adipose tissue, which is high in the buccal mucosa because of the proximity of the buccal fat pad and very low in the palate.
The mean duration between the first awareness of symptoms and treatment was reported to be ranged 31.2-75.8 months [4, 7, 8, 13, 15] , and our study showed 12 months. The mean tumor size was previously reported to be ranged from 0.8 to 2.6 cm, and our study showed 2.0 cm. The clinical course of oral lipomas is generally asymptomatic until they reach a large size, and large oral lipomas sometimes cause severe oral dysfunction. A previous study reported that a case of giant lipoma arising in the tongue that measured 10.0 9 9.0 9 6.0 cm, weighed 200 g, and caused severe functional impairment [21] . Among our cases, an intramuscular lipoma in the tongue measured 3.5 9 3.0 9 2.0 cm, and caused dysmotility and dysarthria. Regarding histopathological findings, lipomas and fibrolipomas are the most frequently reported histological variants in the oral cavity [1] . Previous studies demonstrated that the incidence of lipomas and fibrolipomas accounted for approximately 80 % of all cases, followed by intramuscular lipomas and spindle cell lipomas. In the present study, they accounted for more than 90 % of all cases, which was consistent with the findings of previous studies.
Lipoma of the oral cavity is treated by conservative local excision and local recurrence is extremely rare [4, 7, 8] . No significant differences have been reported in prognoses between the major histopathological variants of lipomas [8] . One important exception is intramuscular lipomas. We previously demonstrated that the reason for recurrence was related to difficulties in achieving radical surgical excision because intramuscular lipomas are often more deeply situated, not encapsulated, and have an infiltrative growth pattern [22] . The findings of this case revealed that some parts of the lesion were firmly attached to the muscles. Only two cases of lipoma in the oral cavity have been reported to date [23, 24] . Therefore, it is necessary to excise tumor and the surrounding tissue attaching it to the muscles.
Regarding the proliferative activities of lipomas, we performed an immunohistochemical analysis of the expression of PCNA and ki-67 in different histological groups. In a related report, the expression in fibrolipomas and intramuscular lipomas were found to be higher than classic lipomas, whereas no significant difference was observed in clinical behavior following surgery. The mean labeling indices of PCNA and ki-67 showed 13.2 and 2.8 %, respectively [3] . Our study obtained similar results. On the other hand, other authors have reported that the average labeling index of ki-67 in lipoma and liposarcoma showed 0 and 2.43 %, respectively [25] . It has been reported that ki-67 immunoreactivity appeared to be more selective for the S ? G 2 M phases of the cell cycle than PCNA, and was associated with the mitotic rate, histological grade of malignancy, and biological behavior [26] . In the ki-67 immunoreactivity, our study showed that it was positive in a few cases of classic lipomas and intramuscular lipoma. Although no records of recurrence were found our study, these results showed that ki-67 expression may indicate recurrence or malignant transformation, and a long-term follow-up is necessary (Table 4) . 
